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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thick film of an 
oxide superconductor which is formed on the surface of 
a substrate or a base body and has high Jc and Ic. 
SOLUTION: The thick film of the oxide superconductor 
having high Jc and Ic and a film thickness of >130 urn is 
prepared by weighing and mixing prescribed amounts of 
raw materials containing respective elements Bi, Pb, Sr, 
Ca, and Cu, and adding an organic binder and organic 
vehicle to the raw materials after steps of calcining, 
pulverizing, and drying to prepare a (Bi, Pb) 
2+aSr2Ca2Cu30z superconductive paste, applying the 
paste to the surface of the substrate or the base body 
to a thickness of >260 um, and after drying it first 
subjecting the coating to firing for 100 hours at 835 to 
840° C, , then to pressurizing and further to firing for 
100 hours at 835 to 840° C. 
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♦NOTICES* 4l 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu which are 
formed in the front face of a substrate or a base, 

The oxides-superconductors thick film characterized by the thickness of said thick film being 130 
micrometers or more. 
[Claim 2] 

It is the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu which apply 
oxide superconductivity composition powder to the front face of a substrate or a base, calcinate this, and 
are formed, 

The oxides-superconductors thick film with which more than 30wt% of Pb contained into the oxide 
superconductivity composition powder applied in the first half is characterized by being held in said 
thick film. 
[Claim 3] 

It is the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu which are 
formed in the front face of a substrate or a base, 

The oxide superconductivity composition powder which has the mole ratio of 
Bi:Pb:Sr:calcium:Cu=1.85:0.35:1.90:2.05:3.05 850 degrees C, After calcinating for 100 hours, 3t /is 
compressed by the pressure of 2 cm using CIP. The bulk object of the oxide superconductivity object 
which calcinates for 100 hours and contains 850 more degree C (however, 0< a<0.5) of 2(Bi, Pb) 
+aSr2calcium2Cu30z(es) is prepared. By EPMA When the signal strength of Pb contained in the bulk 
object core is measured and the signal strength is standardized with 1, 

The oxides-superconductors thick film characterized by the relative intensity of the signal of Pb at the 
time of measuring the signal strength of Pb contained in said thick film of the surface right above of said 
substrate or a base by EPMA being 0.67 or more. 
[Claim 4] 

The oxide superconductivity structure characterized by forming the oxides-superconductors thick film of 
a publication in the front face of a substrate or a base at either of claims 1-3. 
[Claim 5] 

It is the manufacture approach of the thick film of the oxides superconductors containing Bi, Pb, Sr, 
calcium, and Cu which are formed in the front face of a substrate or a base, 
The manufacture approach of the oxides-superconductors thick film characterized by applying an 
oxides-superconductors paste to the front face of said substrate or a base so that it may become thickness 
260 micrometers or more, and calcinating with the burning temperature of 830-850 degrees C in case 
said thick film is produced. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the thick film and its manufacture approach of the oxides superconductors 

containing Bi, Pb, Sr, calcium, and Cu which have high critical current density. 

[0002] 

[Description of the Prior Art] 

Various application products are devised by forming oxides superconductors in oxide substrates, such as 
MgO, an alumina, and YSZ, or an oxide base, and a list in the shape of film, and operating them as a 
metal substrate or metal bases, such as Ag, Au, Pt, and nickel. 

After adding the organic binder suitable as an approach of forming these oxides superconductors in the 
shape of film for the oxide superconductivity composition powder which is oxide superconductivity 
object powder and making it the shape of a paste, using screen printing, a doctor blade method, a spray 
method, etc., it applies to the front face of said substrate or a base, it calcinates, and the technique in 
which the thick film of the oxides superconductors of the polycrystalline substance is made to form is 
tried. 
[0003] 

It is thought that the technique in which the thick film of these oxides superconductors is made to form 
is very cheap and more advantageous than not needing the large-scale and expensive equipment which 
needs the high vacuum system represented by an expensive single crystal substrate, PVD, CVD, etc. in 
respect of a manufacturing cost, and is the technique nearest to utilization. 

Conventionally, as an oxides-superconductors ingredient in which this thick film is made to form, the 
YBCO system which has the presentation of YlBa2Cu30x, Bi2212 system which has the presentation 
of Bi2Sr2calciumlCu20y, and Bi2223 system which has the presentation of 2(Bi, Pb) 
+aSr2calcium2Cu30z (however, 0< a<0.5 is the same the general following.) have mainly been tried. 
When applying the thick film of oxides superconductors to a practical product here, as for critical 
current density (it is hereafter indicated as Jc), two or more 3,500 A/cm** is called for in liquid 
nitrogen temperature. 

From this viewpoint, the Prior art of the oxides superconductors mentioned above is explained briefly. 
[0004] 

For example, in liquid nitrogen temperature, as for the oxides-superconductors thick film (it is hereafter 
indicated as a thick film.) containing YlBa2Cu30x, hundreds A/cm2 is obtained as Jc. About the 
critical current value (it is hereafter indicated as Ic), about several A are obtained by the thick-film 
sample with a width of face [ of 5mm ], and a thickness of 100 micrometers. 

However, since crystal orientation cannot gather easily when the thick film of oxides superconductors, 
i.e., the gestalt of the polycrystalline substance, is taken, YlBa2Cu30x is difficult to obtain Jc more 
than the above. 
[0005] 
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Moreover, for example, the thick film containing Bi2Sr2calciumlCu20y is a promising ingredient - in 
liquid nitrogen temperature, 6000 A/cm2 is obtained as Jc, and about ten to 15 A is obtained about Ic by 
the thick-film sample with a width of face [ of 5mm ], and a thickness of 50 micrometers. 
However, if this ingredient thickens sample thickness in order to obtain higher Ic, a superconduction 
property will fall rapidly. Consequently, the more it thickens thickness, even if the value of Jc equalized 
as the whole thick film falls, for example, produces a thick film with a width of face [ of 5mm ], and a 
thickness of 100 micrometers, Ic is about 20A and, the more will fall up to about 4000 A/cm2 by Jc. 
And even if it thickens more than this and thickness, Ic will not become large in proportion to it, but a 
fall of Jc equalized conversely will be enhanced. 
[0006] 

Moreover, a thick-film sample with a thickness of 100 micrometers is manufactured the place to current, 
in liquid nitrogen temperature, about several A are obtained by hundreds A/cm2 as Jc, and, as for the 
thick film containing 2(Bi, Pb)+aSr2calcium2Cu30z, they are acquired by the sample with a width of 
face of 5mm as Ic, for example. However, Jc which this thick film shows is about [ of the value 
expected from the value of Jc which the bulk object containing same (Bi, Pb) 2+aSr2calcium2Cu30z 
has ] 1/10. Furthermore, if thickness of a thick film is made thick to 100 micrometers or more in order to 
obtain higher Ic, since oxides superconductors will separate from the front face of a substrate or a base 
in the case of said baking, difficult ** of the oxides superconductors containing 2(Bi, Pb) 
+aSr2calcium2Cu30z is carried out as a charge of thick-film material. 
[0007] 

[Problem(s) to be Solved by the Invention] 

The technical problem which this invention tends to solve from an above-mentioned situation is offering 
the thick film and its manufacture approach of the oxides superconductors which have high Jc and high 
Ic. 

[0008] 

[Means for Solving the Problem] 

The 1st means for solving a technical problem concerning this invention is the thick film of the oxides 
superconductors containing Bi, Pb, Sr, calcium, and Cu which are formed in the front face of a substrate 
or a base, 

It is the oxides-superconductors thick film characterized by the thickness of said thick film being 130 

micrometers or more. 

[0009] 

Jc and Ic which a thick film has were able to be greatly raised by setting to 130 micrometers or more 
thickness of the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu which 
are formed in the front face of a substrate or a base. 
[0010] 

It is the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu which the 2nd 
means applies oxide superconductivity composition powder to the front face of a substrate or a base, 
calcinate this, and are formed, 

More than 30wt% of Pb contained into the oxide superconductivity composition powder applied in the 
first half is the oxides-superconductors thick film characterized by being held in said thick film. 
[0011] 

Having the above-mentioned configuration, the thick film of the oxides superconductors containing Bi, 
Pb, Sr, calcium, and Cu which are formed in the front face of a substrate or a base had high Jc and high 
Ic. 

[0012] 

The 3rd means is the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu 
which are formed in the front face of a substrate or a base, 
The oxide superconductivity composition powder which has the mole ratio of 
Bi:Pb:Sr:calcium:Cu=l. 85:0.35:1.90:2.05:3.05 850 degrees C, After calcinating for 100 hours, 3t /is 
compressed by the pressure of 2 cm using CIP. The bulk object of the oxide superconductivity object 
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which calcinates for 100 hours and contains 850 more degree C (however, 0< a<0.5) of 2(Bi, Pb) 
+aSr2calcium2Cu30z(es) is prepared. By EPMA When the signal strength of Pb contained in the bulk 
object core is measured and the signal strength is standardized with 1, 

It is the oxides-superconductors thick film characterized by the relative intensity of the signal of Pb at 
the time of measuring the signal strength of Pb contained in said thick film of the surface right above of 
said substrate or a base by EPMA being 0.67 or more. 
[0013] 

Having the above-mentioned configuration, the thick film of the oxides superconductors containing Bi, 
Pb, Sr, calcium, and Cu which are formed in the front face of a substrate or a base had high Jc and high 
Ic. 

[0014] 

The 4th means is the oxide superconductivity structure characterized by forming the oxides- 
superconductors thick film of a publication in the front face of a substrate or a base at either of the 1st to 
3rd means. 
[0015] 

By the above-mentioned configuration, the oxide superconductivity structure which has high Jc and high 

Ic was able to be obtained with the cheap manufacturing cost. 

[0016] 

The 5th means is the manufacture approach of the thick film of the oxides superconductors containing 

Bi, Pb, Sr, calcium, and Cu which are formed in the front face of a substrate or a base, 

In case said thick film is produced, it is the manufacture approach of the oxides-superconductors thick 

film characterized by applying an oxides-superconductors paste to the front face of said substrate or a 

base so that it may become thickness 260 micrometers or more, and calcinating with the burning 

temperature of 830-850 degrees C. 

[0017] 

By taking the above-mentioned manufacture approach, the thick film of the oxides superconductors 
containing Bi, Pb, Sr, calcium, and Cu which have the thickness beyond 130mmicro can be 
manufactured. 
[0018] 

[Embodiment of the Invention] 

In order to obtain the thick film of the oxides superconductors which have high Jc and Ic, after this 
invention person prepared the oxide superconductivity composition powder containing Bi, Pb, Sr, 
calcium, and Cu, added the organic binder and the solvent and made it the shape of a paste, he applied to 
the front face of a substrate or a base, and considered relation between the burning temperature of the 
applied paste, and peeling by the front face of a substrate or a base. Consequently, when calcinated at 
the temperature exceeding 850 degrees C currently performed conventionally, since the rate of crystal 
growth of 2(Bi, Pb)+aSr2calcium2Cu30z was large, it solved that growth in the substrate and the 
direction of a substrate front face of a thick film advanced rapidly, consequently peeling by the front 
face of a substrate or a base was caused. 
[0019] 

Then, the result of having repeated trial-and-error in order that this invention person might control 
above-mentioned peeling, (Bi, Pb) A 2+aSr2calcium2Cu30z thick film 830-850 degrees C by [ which is 
temperature lower than the conventional burning temperature ] calcinating in 835-840 degrees C more 
preferably Even if it formed the thick film 130 micrometers or more on the front face of a substrate or a 
base, it found out that Jc and Ic of about [ that peeling does not occur ] and a thick film increased 
greatly. 
[0020] 

Hereafter, the thick film which calcinated the paste (it is hereafter indicated as a superconduction paste.) 
of the oxide superconductivity composition powder containing Bi, Pb, Sr, calcium, and Cu which were 
applied to the front face of a substrate or a base, and was obtained is explained as an example as an 
example of the thick film of the oxides superconductors containing Bi, Pb, Sr, calcium, and Cu. 
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[0021] 

Weighing capacity is carried out and the various powder of Bi 203, and PbO, SrC03, CaC03 and CuO 
is mixed so that it may become a desired mole ratio. At this time, CaO or calcium (OH)2 is sufficient as 
CaC03. Moreover, the raw material prepared so that it might become the mole ratio of a request of each 
element of Bi, Pb, Sr, calcium, and Cu with a wet coprecipitation method etc. may be used. 
Next, temporary quenching of this mixed powder is carried out, and temporary-quenching powder is 
obtained. Temporary-quenching conditions are 750 degrees C - 850 degrees C more preferably than 600 
degrees C - 1000 degrees C, and are 3 hours - 50 hours. 

Next, the above-mentioned temporary-quenching powder is put into a ceramic spot with organic 
solvents, such as a zirconia ball and toluene, and ball grinding is performed. While grinding temporary- 
quenching powder finely and raising homogeneity by this actuation, the thermal reactivity of temporary- 
quenching powder can be raised in the following baking process. 
[0022] 

The temporary-quenching powder of the shape of a slurry which ball grinding ended is dried with a 
dryer. 

Next, ball grinding which mentioned above the temporary-quenching powder after desiccation after 
baking on 750-850 degrees C and the baking conditions of 3 - 50 hours was performed, and repeat 
superconduction composition powder was prepared for this "baking-ball grinding-desiccation" 1 - 5 
times (preferably 2 - 3 times) after that. 

The prepared superconduction composition powder was mixed with the proper organic binder and the 
organic vehicle, and the superconduction paste was obtained by kneading using 3 rollers etc. 
[0023] 

It calcinated, after making the front face of a substrate or a base apply and dry the obtained 
superconduction paste by various kinds of thickness, and it considered as the thick-film sample of 
oxides superconductors. 

Since the thickness of a thick-film sample is set in general to one half of the thickness of the applied 
superconduction paste, for obtaining thickness (about 260 micrometers and 530 micrometers), it should 
just apply a superconduction paste by the thickness of about 1060 micrometers for obtaining 130- 
micrometer thickness, for example. 

Baking conditions are 835-840 degrees C more preferably the burning temperature of 830-850 degrees 
C, and firing time was made into 50- 100 hours. 

To the thick-film sample after baking, 2-3t /was compressed by the pressure of 2 cm using CIP (cold 
isostatic press) equipment. This is for carrying out orientation so that the a-b plane to which supercurrent 
tends to flow the plate crystal of 2(Bi, Pb)+aSr2calcium2Cu30z generated by baking may be arranged 
in the energization direction. 

835-840 degrees C and firing time calcinated again the thick-film sample after pressurization / 
compression more preferably the burning temperature of 830-850 degrees C in 50 - 100 hours. 
[0024] 

Then, even if it was the thick-film sample which has thickness 100 micrometers or more, it became 

possible to prepare to the thick-film sample which does not cause peeling from the front face of a 

substrate or a base after baking, and has about 1000 micrometers of thickness. 

Consequently, 1 1 kinds of 2(Bi, Pb)+aSr2calcium2Cu30z thick-film samples which have 30-530 

micrometers of thickness in the gestalt of this operation were prepared. 

[0025] 

Jc of the superconduction property which 1 1 kinds of this thick-film sample showed, and Ic are 
explained referring to drawing 1 , drawing 2 (a), and (b). 

Drawing 1 is a table showing the measurement result of the thickness of 1 1 kinds of thick-film samples, 
and Jc and Ic. Drawing 2 (a) It is the graph by which took Jc (A/cm2) of a thick-film sample for the 
result of drawing 1 along the axis of ordinate, and the thickness (micrometer) after baking of a thick-film 
sample was taken and shown on the axis of abscissa, and drawing 2 (b) is the graph by which took Ic 
(A) of a thick-film sample for the result of drawing 1 along the axis of ordinate, and the thickness 
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(micrometer) of a thick-film, sample was taken and shown on the axis of abscissa. 

In addition, Jc of a thick-film sample and Ic measurement were performed by computing Jc from the 

cross section of Ic which used the silver paste for the thick-film sample, prepared the electrode, cooled 

to 77K by liquid nitrogen, measured Ic by 4 terminal method (electrization), and then was measured, and 

a sample. 

[0026] 

When the thickness of the thick film formed in the front face of a substrate or a base is 1 10 micrometers 
or less so that more clearly than drawing 1 and drawing 2 (a), although Jc of a thick-film sample is 
increased gradually with the increment in thickness, the value is about two 1000 A/cm in about two 400 
A/cm and 1 10 micrometers at 30 micrometers. However, if thickness becomes thick from this, the value 
of Jc increases sharply, and about two 3850 A/cm will be reached in 130 micrometers, and it will reach 
about two 7000 A/cm in 270 micrometers. 

Although the increment in Jc was not seen but the gradual decrease inclination was rather seen even if 
thickness became thick more than this, 6200 A/cm2 was shown also in 530 micrometers of thickness. 
[0027] 

On the other hand, when the thickness of a thick film is 1 10 micrometers or less, it increases gradually 
with the increment in thickness and Ic of a thick-film sample is about 5.5A about 0.6A and in 1 10 
micrometers at 30 micrometers, so that more clearly than drawing 1 and drawing 2 (b). However, when 
thickness became thick from this, it increased sharply, it reached to about 25 A in 130 micrometers, and 
it reached about 95 A in 270 micrometers, and the value of Ic continued the increment with the increment 
in thickness further, and reached about 165 A in 530 micrometers. 
[0028] 

Next, quantitative analysis by ICP was carried out about Pb concentration which chooses six kinds of 
thick-film samples, 85 micrometers of thickness, 110 micrometers, 130 micrometers, 180 micrometers, 
270 micrometers, and 530 micrometers, removes and extracts the thick film from 1 1 kinds of prepared 
thick-film samples, and is contained in a thick film, and quantitative analysis by ICP was carried out 
also about Pb concentration of the superconduction composition powder used for coincidence as a 
superconduction paste. 

This result is explained referring to drawing 8 . 

Drawing 8 is the graph which was computed from Pb concentration of the superconduction composition 
powder used for the axis of ordinate as a superconduction paste, and Pb concentration contained in a 
thick-film sample and which took the maintenance rate of Pb from superconduction composition powder 
to the inside of a thick-film sample, and took the thickness value of a thick-film sample along the axis of 
abscissa. 
[0029] 

From drawing 8 , when the thickness value of a thick-film sample was 110 micrometers or less, it 
became clear that the maintenance percentage of Pb was less than 20%. On the other hand, when a 
thickness value was 130 micrometers, the maintenance rate of Pb exceeded 30% and it became clear that 
the maintenance rate of Pb also increased with the increment in a thickness value after that. 
[0030] 

Furthermore, line analysis of the direction of thickness was performed about Pb concentration contained 
in a thick film using EPMA to six kinds of thick-film samples, 85 micrometers of thickness, 1 10 
micrometers, 130 micrometers, 180 micrometers, 270 micrometers, and 530 micrometers. 
This result is explained referring to drawing 3 . 

Drawing 3 is the graph by which took the relative intensity of the signal of Pb contained in an axis of 

ordinate in the direction of thickness of a thick-film sample, and the location of the direction of 

thickness in a thick-film sample was shown on the axis of abscissa. 

Here, it asked for the relative intensity of said signal of Pb by the following approaches. 

[0031] 

First, weighing capacity was carried out, it mixed and each powder of Bi 203, and PbO, SrC03, CaC03 
and CuO was used as mixed powder so that it might become the mole ratio of 1.85:0.35:1.90:2.05:3.05. 
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Under the atmospheric-air ambient atmosphere, 780 degrees C, temporary quenching of this mixed 

powder was carried out for 10 hours, and it was used as temporary-quenching powder. 

It put into the ceramic spot with both this temporary-quenching powder, the zirconia ball as grinding 

media, and the toluene as a solvent, and it set to the rotation base, ball grinding was performed, and the 

temporary -quenching powder of the shape of a slurry which ball grinding ended was dried with the 

dryer. 

Again, under the atmospheric-air ambient atmosphere, 780 degrees C, after calcinating the temporary- 
quenching powder which this desiccation completed for 10 hours, ball grinding was carried out and it 
was dried. In addition, grinding conditions and desiccation conditions were performed on these 1st 
conditions. 

And the line obtained superconduction composition powder for a series of actuation of this "baking- 

grinding-desiccation" 3 times. 

[0032] 

The bulk object of an oxide superconductivity object with a diameter [ of 25mm ] and a thickness of 
1 .5mm which compresses it by the pressure of 2 cm 3t /using CIP after calcinating 850 degrees C of 
superconduction composition powder obtained at the above-mentioned process for 100 hours, calcinates 
850 more degrees C for 100 hours, and has the presentation of 2(Bi, Pb)+aSr2calcium2Cu30z was 
prepared. An example of this bulk object showed consistency about 5.1 g/cm3, and Jcabout 5000 
A/cm3. 

The signal strength of Pb contained in said bulk object core is measured by EPMA, and the signal 
strength is standardized with 1 . 

On the other hand, in the thick-film sample, the location of the surface right above of a substrate or a 
base was set to 0 micrometer, and the location in a thick film was shown with the distance from there to 
a thick-film front face, and the signal strength of Pb contained in each of that location was measured by 
EPMA, and it computed and asked for relative intensity with the signal strength of said standardized 
bulk object. 

In addition, in order to make in agreement the Measuring condition in EPMA measurement with said 
bulk object and said thick-film sample, as for both samples, measuring to coincidence is desirable. 
Furthermore, in drawing 3 , a 130-micrometer sample is a thick line, the 1 80-micrometer sample was the 
Taichi point chain line, the sample of 85 micrometers of thickness is a continuous line among said thick- 
film samples, and the thick dashed line showed [ a 1 10-micrometer sample is a broken line and / a 270- 
micrometer sample is ********** and ] the 530-micrometer sample. 
[0033] 

In the case of the thin thick-film sample of thickness, also not only in the front face of a thick film but in 
the deep part nearest to the front face of a substrate or a base, it became clear that the signal strength of 
Pb was falling so that more clearly than the result of drawing 3 . 

For example, in the case of the thick-film sample of 85 micrometers of thickness, even place [ where the 
signal strength of Pb is the highest ], it was 0.26, and in the case of the thick-film sample of 1 10 
micrometers of thickness, even place [ where the signal strength of Pb is the highest ], it was 0.38. 
[0034] 

On the other hand, in the case of the thick thick-film sample of thickness, in the deep part near the front 
face of a substrate or a base, even if the signal strength of Pb is not only high, but it went to the thick- 
film front face, it became clear that the fall of the signal strength of Pb is also loose. 
For example, in the case of the thick-film sample of 130 micrometers of thickness, the signal strength of 
Pb is right above [ substrate ], is 0.67 [ highest ] and is maintaining the signal strength of about 0.55 Pb 
to about 65 micrometers. In the case of the thick-film sample of 180 micrometers of thickness, the signal 
strength of Pb is 0.78 in the highest place, and is maintaining the signal strength of about 0.75 Pb to 
about 120 micrometers. In the case of the thick-film sample of 270 micrometers of thickness, the signal 
strength of Pb is 0.9 in the highest place, and is maintaining the signal strength of about 0.75 Pb to about 
220 micrometers. In the case of the thick-film sample of 530 micrometers of thickness, the signal 
strength of Pb is 0.97 in the highest place, and is maintaining the signal strength of about 0.7 Pb to about 
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500 micrometers. 
[0035] 

In addition, although the signal strength of Cu was also measured in parallel to the signal strength of Pb 
in each above-mentioned thick-film sample, the signal strength of Cu showed almost fixed signal 
strength covering each location of each thick-film sample. 
[0036] 

It became clear that extent in which Pb is lost was stopped as extent in which Pb is lost at the time of 
baking was large and thickness became thick from the above thing so that the thickness of a thick-film 
sample was thin. That is, it is thought by suppressing volatilization of Pb from a thick-film sample front 
face as the thickness of a thick-film sample becomes thick, and suppressing the presentation gap 
resulting from Pb which has big effect on a superconduction property having been lost that Jc and Ic of a 
thick-film sample increased sharply. 
[0037] 

Furthermore, the 830-850-degree C baking conditions aiming at peeling suppression [ front face / the 
substrate of a thick film or / of a base ] were also effective at the beginning in the semantics of reducing 
the thermal activity of Pb in the viewpoint of controlling Pb being lost by vaporization. And when the 
effectiveness of reducing this thermal activity of Pb, and the effectiveness which thickens thickness act 
in multiplication, it is thought that it controlled that Pb was lost by vaporization and the presentation gap 
from a superconduction presentation is controlled from the thick film. 
[0038] 

Consequently, although Jc was able to obtain two or more 3800 A/cm and Ic was able to obtain the thick 
film more than 25 A, these thick films can be applied to applications various as a practical oxides- 
superconductors thick film, and the oxide superconductivity structure by which this oxides- 
superconductors thick film is formed in the front face of a substrate or a base is considered [ that it is 
applicable to the application of a current lead, magnetic shielding, etc., and ]. 
[0039] 

Hereafter, based on an example, this invention is further explained to a detail. 
(Example) 

Weighing capacity was carried out, it mixed and each powder of Bi 203, and PbO, SrC03, CaC03 and 
CuO was used as mixed powder so that it might become the mole ratio of 1.85:0.35:1.90:2.05:3.05. 
Under the atmospheric-air ambient atmosphere, 780 degrees C, temporary quenching of this mixed 
powder was carried out for 10 hours, and it was used as temporary-quenching powder. 
It put into the ceramic spot with both this temporary-quenching powder, the zirconia ball as grinding 
media, and the toluene as a solvent, and it set to the rotation base, ball grinding was performed, and the 
temporary -quenching powder of the shape of a slurry which ball grinding ended was dried with the 
dryer. 

Again, under the atmospheric-air ambient atmosphere, 780 degrees C, after calcinating the temporary- 
quenching powder which this desiccation completed for 10 hours, ball grinding was carried out and it 
was dried. In addition, grinding conditions and desiccation conditions were performed on these 1st 
conditions. 

And the line obtained superconduction composition powder for a series of actuation of this "baking- 

grinding-desiccation" 3 times. 

[0040] 

The superconduction paste was prepared by adding dibutyl phtalate as ethyl cellulose and an organic 
vehicle as an organic binder to the obtained superconduction composition powder, and kneading to it 
using 3 rollers. 

After applying the prepared superconduction paste to the MgO polycrystal substrate with die length of 
50mm, a width of face [ of 5mm ], and a thickness of 1mm by the thickness of 1060 micrometers and 
drying it, burning temperature of 835-840 degrees C and baking of 100 hours were performed. 
Next, 3t /was pressurized by the pressure of 2 cm using CIP to the thick-film sample after baking, then 
burning temperature of 835-840 degrees C and baking of 100 hours were performed. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/1 7/2005 



THIS PAGE BLANK 



(USPTOJ 



JP,2004-026625,A [DETAILED DESCRIPTION] 



Page 8 of 10 



Consequently, the thick-film sample of 2+aSr2calcium2Cu30z which has 530-micrometer thickness 

(Bi 5 Pb) was obtained. 

[0041] 

The silver paste was used for the obtained thick-film sample, the electrode was prepared, it cooled to 

77K by liquid nitrogen, and Ic was measured by 4 terminal method (electrization). Next, Jc was 

computed from the cross section of measured Ic and a sample. 

Consequently, Ic of this thick-film sample showed 165 A, and Jc showed 6226 A/cm2. 

[0042] 

(Example 1 of a comparison) 

After applying the superconduction paste same with having prepared in the example to the MgO 
polycrystal substrate with die length of 50mm, a width of face [ of 5mm ], and a thickness of 1mm by 
the thickness of 180 micrometers like the example and drying it, burning temperature of 835-840 
degrees C and baking of 100 hours were performed. Next, 3t /was pressurized by the pressure of 2 cm 
using CIP to the thick-film sample after baking, then burning temperature of 835-840 degrees C and 
baking of 100 hours were performed. Consequently, the thick-film sample of 2+aSr2calcium2Cu30z 
which has 90-micrometer thickness (Bi, Pb) was obtained. Jc of the obtained thick-film sample was 700 
A/cm2, and Ic was 3. 15 A. 
[0043] 

Using the superconduction composition powder obtained on the other hand while preparing a 
superconduction paste, burning temperature of 835-840 degrees C and baking of 100 hours were 
performed, and 1.5mm in the diameter of 25mm and thickness which have the same raw material 
presentation as a superconduction paste, and the bulk object sample of consistency about 5.1 g/cm3** 
were prepared. Jc(s) of this bulk object sample were about 5000 A/cm3. 
[0044] 

Here, quantitative analysis by ICP was carried out about the concentration of each element which 
removes and extracts the prepared thick film of a thick-film sample, and is contained in a thick film, and 
quantitative analysis by ICP was carried out to coincidence also about the concentration of each element 
in a bulk object sample. 

This analysis result is explained referring to drawing 6 . However, in the table of drawing 6 , the 
quantum result of the bulk object sample about each element of Bi, Pb, Sr, calcium, and Cu was 
standardized as 1, and the quantum result of each element in the thick-film sample to it is computed and 
indicated. 
[0045] 

From the result of drawing 6 , when the thick-film sample was compared with the bulk object sample, it 

became clear that Pb was conspicuous and was decreasing in a thick-film sample. 

[0046] 

Next, the line analysis trial of the direction of thickness was performed about Pb concentration in a 
thick-film sample by EPMA, and the result was shown in drawing 7 . In the graph of drawing 7 , an axis 
of ordinate shows the value of the signal strength of Pb in EPMA measurement. An axis of abscissa 
shows the scan location of an EPMA probe, the location of the interface of a substrate and a thick-film 
sample is about 43 micrometers, and the location on the front face of a thick film is about 136 
micrometers. 
[0047] 

In the thick-film sample, Pb concentration was [ right above / substrate ] higher than the result of 

drawing 7 , and it became clear that it was decreasing toward a front face. 

[0048] 

In a baking process, on the surface of a thick film, Pb is lost by the 2(Bi, Pb)+aSr2calcium2Cu30z 
crystal from a near part, and the presentation gap from a superconduction presentation is mainly caused 
as a result from this drawing 6 and the result of 7 by the thick-film sample of the example of a 
comparison. And the presentation gap from this superconduction presentation is considered to be the 
cause that Jc of a thick-film sample falls compared with a bulk object. 
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[0049] 

(Example 2 of a comparison) 

Weighing capacity was carried out, it mixed and each powder of Bi 203, and SrC03, CaC03 and CuO 

was used as mixed powder so that it might become the mole ratio of 2:2:1:2. 

Under the atmospheric-air ambient atmosphere, 800 degrees C, temporary quenching of this mixed 

powder was carried out, and it was used as temporary-quenching powder for 50 hours. 

To this temporary-quenching powder, the line obtained the superconduction composition powder of 

Bi2Sr2calciumlCu20y for a series of actuation of "baking-grinding-desiccation" 3 times like the 

example. 

The superconduction paste of Bi2Sr2calciumlCu20y was prepared by kneading the obtained 

superconduction composition powder like an example. 

[0050] 

After applying the prepared superconduction paste to six kinds of thickness, 65 micrometers, 130 
micrometers, 170 micrometers, 210 micrometers, 260 micrometers, and 390 micrometers, and drying it 
to a MgO poly crystal substrate with die length of 50mm, a width of face [ of 5mm ], and a thickness of 
1mm, liquation of the burning temperature of 890 degrees C and the baking for 10 minutes be performed 
and carried out, it cooled slowly over 10 hours to the burning temperature of 800 degrees C further, and 
the organization be crystallized 

Consequently, the thick-film sample of six kinds of Bi2Sr2calciumlCu20(ies) which have thickness (50 
micrometers, 100 micrometers, 130 micrometers, 160 micrometers, 200 micrometers, and 300 
micrometers) was obtained. 
[0051] 

Jc and Ic of this thick-film sample were measured like the example. 
The result is explained referring to drawing 4 , drawing 5 (a), and (b). 

Drawing 4 is a table showing the measurement result of the thickness of six kinds of thick-film samples, 
and Jc and Ic. Drawing 5 (a) It is the graph by which took Jc (A/cm2) of a thick-film sample for the 
result of drawing 4 along the axis of ordinate, and the thickness (micrometer) of a thick-film sample was 
taken and shown on the axis of abscissa, and drawing 5 (b) is the graph by which took Ic (A) of a thick- 
film sample for the result of drawing 4 along the axis of ordinate, and the thickness (micrometer) of a 
thick-film sample was taken and shown on the axis of abscissa. In addition, the account of the average of 
the measurement result in the example of the thick-film sample which starts this invention in drawing 5 
(a) and (b) was carried out with the dashed line for the comparison. 
[0052] 

When the thickness of the thick film formed in the MgO substrate was 50 micrometers so that more 
clearly than drawing 4 and drawing 5 (a), as for Jc of a thick-film sample, 6000 A/cm2 was shown, but 
the value of Jc decreased rapidly continuously with the increment in thickness, and when thickness was 
300 micrometers, Jc of a thick-film sample became 2067 A/cm2. 
[0053] 

On the other hand, although the thickness of a thick film showed 15A in 50 micrometers, it was only 
increasing gradually with the increment in thickness, and Ic of a thick-film sample was 31 A also in 300 
micrometers of thickness, so that more clearly than drawing 4 and drawing 5 (b). 
[0054] 

[Effect of the Invention] 

As explained in full detail above, the thick film characterized by being the oxides superconductors 
which contain Bi, Pb, Sr, calcium, and Cu to the front face of a substrate or a base, and thickness being 
130 micrometers or more in order that this invention may obtain the thick film of the oxides 
superconductors which have high Jc and high Ic was able to be formed, and the thick film of the oxides 
superconductors which have Jc and Ic which arrive at a practical use field was able to be obtained. 
[Brief Description of the Drawings] 

[Drawing 1] It is the table having shown the measurement result of the thickness of the thick-film 
sample concerning this invention, Jc, and Ic. 
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[Drawin g 21 It is the graph of the thickness of the thick-film sample concerning this invention, and Jc 
and Ic. 

[Drawing 31 It is the graph which showed the line analysis measurement result of Pb concentration in 
the direction of thickness of the thick-film sample concerning this invention. 
[Drawing 41 It is the table having shown the measurement result of the thickness of the thick-film 
sample concerning the example of a comparison, Jc, and Ic. 

[Drawing 51 It is the graph of the thickness of the thick-film sample concerning the example of a 
comparison, and Jc and Ic. 

[Drawing 61 It is the table having shown the analysis result of the configuration element of a bulk object 
sample and the thick-film sample concerning a Prior art. 

[Drawing 71 It is the graph which showed the line analysis result of the direction of thickness of Pb in 
the thick-film sample concerning the example of a comparison. 

[Drawing 81 It is the graph of the thickness of the thick-film sample concerning this invention, and the 
maintenance rate of Pb in a thick film. 



[Translation done.] 
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I c £ttf*0>Wffifa«k »J J c £#LHLT*5C&o 

[0 0 2 6] 

I3 1.fc=fctfil2 (a) J; OHfl 7 t-. 3£t®£fct4 

S«w(0«ffilCffM5*lfcmBSroBg®75' I 1 0 umWTcO 

ffKttlBKoJ c tt^wteunttfefci^itTa^ 

^-COifili. 30(im-C40 0A/cm ! SS. 110w 
mflOOO A/cm- SSt*5. t:5« ! -iU0 
RWAiJ* <&4t J c <nm3.-K$ttzm)faL. 1 3 0/itn 
T 3 8 5 0 A/ c m- gift. 2 7 0 m mt? 7 0 0 0 A / 

cm 2 eistcitrao 

«tj5Wcnw±J¥< «to-ct> J ccoiu/jnii^enr. t? 

Uai«i^l«lfil^ ; ^'i*lfc^ ? - 3 0 u mlC*3l»Tt> 

6 2 0 0 A/ c m- ^rTnLfco 
[0 0 2 7] 

Ell-t5<fcU:H2 (b) iiQWZfrtz&olZ. Jfli^ 



(5) 



**IJH 2 0 0 4 - 2 6 t> 2 5 



Mtno) } cl*. J9H<0Mm%<l L 0 «maT(OflJ*. M 
WcOIB;j0tifc'lci«jflU. 3 0/tmTO. 6ABtt. 1 
10/tm-C5. 5AfS«g"CifeS. «tC5*«Ctl«t »Jg|J9 
< & S £ I c <Z> M(2 A:^ (c mm L , 1 3 0 « m T 2 
5AUl%. 2 7 0 «mT9 5.A.e;jEtaL. Sei:RJ? 
w«>/n iit KJn/jn^feift}. 5 3 0 /1 hit 1 <> 5 a rm 

izmt/z. 

[0 0 2 8] 

m. 1 I 0 /t m. 1 3 0 11 m. I 8 0 it m. 2 7 0 n m 
ft J: 5 3 0 « mco 6 aMoJVMttft^JHK L . *<oj? 

I C PfCJt-S^fi^rrSrff^. (hJI^{c; etig^-^h 
4:^Tfflt»fclB<Wfrj«]^opb»flHC-3t>T*i I CP 

«*»«5p.b»atj5tiBiK»c&stiap b»atd»e» 

m L . iS « £ & fijcft fcZ ffl&fo rf. ^. fir, p b co ,, 



[0 0 2 9] 

m 8 =t 0. mmumomizmv no« m «T<o.Js& 

P b w«f*li|&*? 2 0 Ultss: Lffi^m l 
It. ZtUZKLi m&t&Wl 3 0 unKDm&it. Pbco 

[0 0 3 0] 

MtZ. m&8 5 11 m. I10/im, 13 0/ im . 180 
« m. 2 7 0 « mftJ-tfS 3 0 « mco 6 JltjcD/jjll&Jim 

i=#u EPMASffjuT. mm^iz^^n^Pbmr& 

Cco^*icout. a3$gt!SL^^(iatt^-j--S. 
I2l3(i. ««(■-. »«B«»©«|ip^KSu;*stl*PbW 

OjkWc. 

[0 0 3 1 ] 

B i a Q:, . p b O. S r C O:, . C a C O j , 
CuOtf)&g|*$, 1. 8 5:0. 3 5:1. 9 0: 
2. 0 5: 3. () 5 JUt £ ft * J: 3 (.Wat-iKS L 
Tig£-t»£LAc. 

cojB€M»«, ^m#iwatrT7 s or. i otmmtRm 

C «>(S«E» t . ft ft ^ff7iLT»/j^-?*- 
; v > iZ \i 1 c. EHEfclc t7 h L JHftfft * ft ,- & 



SOT;. 1 OWlfllfcugLfcfc. tf-Atfr* L . ttJKStt 
AC. ft. ftftfefHi t [SJ0 ipJi^ft-effo 

Ac. 

tlTCO r^^-^-^j t0-^co}f fj=^ 3@ f 7 . 
[0 0 3 2] 

J:£OTXB?ft&*£4(ia«&fiH0$. 8 5 or.. 10 
0WBBtt*Lfc». c I P4«t»T3 h>/cm= <D£E 

m ft -eo-as l . s 6 k s 5 0 r . 1 o o isittg** lt ( b 

i . Pb) - . , Sr.- C a 1 C u ; . O, ooMbE^^Tf 
5Ifi2 5mm. f Si. 5 mmc0S§fL1%^-Wtet0/\' 

Iff/cm 3 . Jc^j5 00 0A/cm :i ^Lt„. 
ffilB'<lK7 fr<p.L>mzfS%tlZ> P bcod^-^f^^E PM 
A(ZckO/B|SgL. xr<Dmmkl%& 1 t«»ffT*. 

/^JBfSJW c ft i*x&m * Actsffl ff;co^iBiia±ooe 

if E PMA(cJ:OiijJtL. MttfcLfcMfi/x^^W© 

set. Eg 3 icft i -t. m&mvMtno}*,*,'. mms 5 
tinKD&mrM&T'. 1 1 0 umvmmzmmx-. 13 

• 0 11 mORflU^tlT. : 1 8 0 « m<75K»tt*-jfe|a 
«r. 2 7 0 «m<Dtim{;i*-.£|ggjj- c », 5 3 0 umto 

mm-kfomx-TKLtt. 

3» [0 0 3 31- 

«t<9 8 5 /<mfl))?IHnc^&. Pbco®^^ 
SttSt.SiUi;C5ttO. 2 6-CJbO. iff 1 1 0 ,1 

ni«(?8aM<o«&, p b orreausfka fo^-c. t c « 

T-h(i. 3 8-rr^ofc. 
[0034] 

« c n izm l. 1, wmtAnaygt. ts.it/ziz® 

^tOjSiai(-iQt,»^t«ICftc>T. P bco(S^^ft75>iei'.>co 
&■/& 6 r. J^O§i!iiriI^iriI/^-DTt) P b COf»^^.lA ; «ft£ K 

W^tf. W.HJU 3 0/tm(OJ?USittlEf03*»^. Pbco©^ 

® lis « a- r< is i- v . e ^ an t » o . « 7 1? * 0 . 6 5 h m 

Mi<a * -C 0 . 5 5 fil (S to P b <o (S ^ ft !5fi^LTl> 
5. 1 s 0 a m<oi9NU»«>««r. P bam WIS. 

i,Zm fciait'iC^fO. 7 8 T*> t) . 12 0 /t m'SlS S 
TO.. 7 SfSKOPb^W^Ltt-^, 
50 2 7 0 /1 mc0««aiWH<nJ« ft. P b<ofjS^«l*« tj.fti 



(6) 



HfcC%-CO. 9T*0, 2 2 0 «mB«*tO. 7 5 
gK<DP b l^ 1 **' Bg)95 3 0 wm 

0. 9 7-CftO. 5 0 0 umSlS*TfO. iBS^Pb 
[0 0 3 51 

ft. JlBO#»gltt»C*^TPb<D«^»«fcatlTL, 

TCu l^* 1 - cuffllMKttft* 

fc. W 
[0 0 3 6] 

Pb4t*hn*a*f**<. fc*fc«^> 
P b<D»5fi* < «lA.^n. ««W»ttc*# 

fe««*a«-rpb*s^nfcci:icfiB-rsaeE-rti 

[0 0 3 71 

a sc. sat*. ®«OT»<s*fci±a«=^®*^ w ^ 

^n»±*l«i^tl>fc8 3 0-8 5 0tff)«M 

**• , 30 
[0 0 3 81 

CWi^m. JcA'3 8 0 OA/cm J Ic**2 5 

[0 0 3 91 

(ftllM) 

B i - Os . PbO. SrCOn. CaCOa . CuO 
<D6t»**. 1. 8 5 : 0. 3 5 : 1. 9 0 : 2. 0 
5:3. 0 5 0VEJHtfcfcft*3fcW*l'«ai'" a ** 
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t. ft. mi&fcfr. tt*»frttiiaatPi*Pi s Tff^ 

oT. 
[0 0 4 01 

iaMLA;iSi#^-^ H*« fiS 5 0 mm. fg 5 mm. 
ff3 lmmfflMgO#MI*M 0 6 0 <tm<0J»*Tr 
SMfU &)«Sfg8 3 5-8 4 or. 1 

o oi§ra0)Sififc&*3cteofc. 

S^M^ClPSffl^t. 3h>/c 
m 2 ©flE*TrUDffi*ff^. «S^X, 8 3 5-8 

4 Or. 10 OBSfflcDflljS&iSCfc^fc. 
CW^Sm. 5 3 0 jim«)lllfttf* (Bl, P b) 
2 ♦ a S r 3 C a 2 Cuj O, ©JWWWWWSnfc. 
[0 0 4 11 

t i c sai^ufc. ^tciii^^nfci c ttmnmrnm 

j c£3?ttibfc. 
^<n^%. C©JMI«l»OI cttl 6 5A, JcfJ62 
2 6 A/cm 2 ^r^bfe. 
[0 0 4 21 
(Jt«« 1 ) 

iiPIfilC 62 5 0 mm. <©5mm. SSlmmWMg 
O^iBSlfi^l 8 0 Mm»f?*ti*l. ft&Sitfc 
ft. MASK 8 3 5 -8 4 0 -C. 100 l&niirottfifc*** 

h>/cm 2 (DEE^T-JjOHI^fT^. «^"C, *fcj£fi«8 
3 5-8 4 or. 1 0 0^f|Bl©«6(K6fc^«tofc. CCD 
90(1 m(Ol^ff SrW-TS (B i . P b) 2 + » S 

r: ca 2 cu3 o. ©iwittw^wsnfc. #^nt 

J c it 7 0 0 A/c m s . Ictt3. 15A 
[0 0 4 31 

6 Attest*. «ie£ta^8 3 5-8 4 or. ioobsisi 
Wtf&fiJc « 43 z. U o T. ««« * I- £ H C*»ia* * 
tt5. 6B2Smra. SSI. 5mm. &«#J5. 1 

jmoj J c tt. $} 5 0 0 0 A/c m 3 t*ofc. 
[0 0 4 4] 
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m c Ptz$mtiz&7t$<nm!g.iz~Di\T i c pic^-s^s 

OUTfc I C PtCcfcSSft^W^ff ot. 
{BL. 0 6WS»C43^T, Bi. Pb. Sr. Ca*«fc 

«*»*JHiLria«LTt»a. 

[0 0 4 5 J 
[0 0 4 6] 

E PMA»cj:rjflt«a*»*<OPbiiSlC"3l»r« 

0 7Oi/77i;tiHt, JKtttt. EPMAMJEtCtJlta 
Pb©g^S(DI5St. tittttt. EPMA^P-y 

4 3 W mT^0. JVIIXiBOffiBttMl 3 6 /imTS 
[0 0 4 7] 

[0 0 4 8] 

Sfc*$l>T. iKJSsSgcD^EUcjeug&tfcfcf] (Bi. p 
b) 2 * . S r 2 C a 2 C u* O* MSiOP btfitefc 

[0 0 4 9] 

2 ) 

BizOa. SrCOj, CaCOj, Cu O0)§t»* 
Sr. 2:2:1: 2 ©*;Wt£fc* £5 lzW& Lrg# L 

CcOfg&J&Sr. ^IITf8 0 0t. 5 0«1, ft 
*J 0-aofllffS3IIIffoT. Bh Srs Ca. C 47 

»C=fc 0 B i 2 S r ! C a i Cu* 0» CDjgsSW^-X I- 
[0 0 5 0] 

sHaLtiiaS^ 5 0 mm. «5mm. 

1 mmffiM gOMSaffi^6 5 ,.i m. 13 0 w 
m. 1 70(im, 2 10«m. 2 6 0 «niM^3 9 0 

s o or. i oftm<»tjtix.£*izfj.^Tm}mm2i±. so 



( ' ) WW 2 0 0 4 - 2 (5 6 2 5 

s e tc«Efi!cia;& a o or *r i o ^fm^ttxsi^srr^ 

-CO^Jfi. 5 0(im. lOflfiin. I30kiti, 160 
H m. 2 0 0 n m&J:tf 3 0 0 u m9>MB&1rT6 6 ffl 
Si COB i 2 S r 2 Ca, CusO, <nWU&UM>m <=> *l 
fc. 
[0 0 5 1 ] 

Ac, 

if -^cO^jftlcoi^T. 04, 05 (a) (b) £#!8!L£c 

H 4 tt. 6 HMrofflRKftoJHB,!: J c . I c tOTjBI^ 

H5 (a) «. 02 4 <Dfc!r j££ 
*#tc»««l6KD j c (A/cm 2 ) 4to. 
«a*W©Rff (nm) &iz?T7nLfz#z>7-Z&K>. m 

5 (b) a. ®4<nm%:&®Mz&mttm<D i c <a> 

££0. WMCflURtClsfoHff ( Mm ) « £ ^ L ft: 
^^Tas.-W. it&cofesb. S 5 (a) (b) Ic* 

t » T*«9! i= » a mmunommm iz & »z> m^m «■ 

[0 0 5 2] 

8 4 6±ffH5 (a) «fc OWSsfc&J; 3 £. MgOSfi 

J cH6 0 0 0 A/ cm 2 Sr^Lfc*«. «ff<OJ»;8n<»: £ 
t>K J c CDffi«.§.SLMW\ MJ9 d*3 0 0 um<n®&, 
mmtm<D J c it2 0 6 7 A/cm- t&oJt. 

[0 0 5 3] - 
—3«r. IS4*jJ:tfH5 (b) <t0i6*ft;<t5l:, 

c(J, J5t«©JRfll*»5 0ttin{C4i^Tl 5A& 

0 0 «mCt3UTfc3 1 AT*ofc. 
[0 0 5 4] 

* b f t ®> m m m & <d m m * m s t « ic. as « s & « at it 

i . p b. Sr. Ca. C u 

%i£Tz>mm$:wmi.. mmmmtzmmrz jciic 
imwwffim-tsiisiBfii 

im 1 ] 4:«ncfl{SAiKtt14«)MJ9a: J c . I c (Dim 
[121 2 ] * % Bfl ( C ffi iJc, Ictffl 

[ia 3] «!Bfl{cfSsiMrA'»co^/5^-|tn(ci5tts p b 
m r& cd mtttrmiz®® vtz ? z> ? -u$> % . 
im 4 ] tttttticiftsMRKftaKA ij c , i c am 

[HI 5 ] tt«W(C^ 5/?IIS3it^»JB5iJ?t ijc, [ciffl 
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tJfffl 12 0 0 4 - 2 6 6 2 
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